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ABSTRACT 
 
There has been on-going interest in testing the real interest rate equalisation 
(RIE) proposition in the International Finance literature. Previous studies 
produce mixed results for the RIE proposition. This paper examines 
empirically the linkage of real interest rates of the East Asian economies 
using the cointegration regression technique. We find that there was an 
increase in the financial linkages in the East Asia during the 1990s, which is 
consistent with previous studies, and that the real interest rates in East Asia 
are cointegrated leaving the suspicion that there may be only one common 
stochastic trend driving them., although the RIE hypothesis is rejected. 
However, unlike previous studies, the financial linkages in major Asian 
economies are found to be weaker  than among all the East Asian economies. 
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1. Introduction 
 
This paper examines empirically the linkage of real interest rates of the East 
Asian economies using the cointegration regression technique. There has 
been on-going interest in testing the real interest rate equalisation (RIE) 
proposition in the International Finance literature. In the 1980s Mark (1985), 
Cumby and Mishkin (1986), and Merrick and Saunders (1986) tested the RIE 
hypothesis by regressing the real interest rate of a particular country on that 
of another. They found that their results did not support the RIE hypothesis as 
follows. 
 
j
t
i
t raar 10 +=         (1) 
 
where itr  and 
j
tr  are the real interest rates in countries i and j respetively. 
The joint hypothesis 00 =a and 11 =a  is rejected in those studies, implying 
that the real interest rate parity does not hold. 
 
However, Goodwin and Grennes (1994) and Hutchison and Singh (1997) 
have tested the RIE hypothesis using cointegration methods with data for the 
USA and other major financial markets, and have found supporting evidence 
for the RIE proposition. 
 
More recently, Yamada (2002) uses a trivariate cointegration technique to 
examine the RIE for USA, UK and Japan. Goldberg, Lothian and Okunev 
(2003) take a slightly different approach by testing structural breaks and 
attempting to account for changes in the exchange regimes for major world 
economies. 
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Anoruo et al (2002) investigated monthly short-term interest rate linkages 
across seven newly industrialised countries in Asia and found that nominal 
interest rates for those countries are cointegrated. There was an increase in 
such linkages during the 1990s, and Hong Kong and Singapore played an 
important role in the region.  
 
In this article we attempt to test the RIE hypothesis by employing a 
conventional multivariate cointegration technique but different data set that 
have not attracted extensive attention in the RIE context. We selectively use 
data for East Asian economies including Japan, Hong Kong, Korea, Malaysia, 
the Philippines, Singapore and Thailand. In order to see the degree of 
financial market integration multivariate models for real interest rates of all 
the countries are examined whether there exists long-run relationships among 
them. Then, the largest four economies, Japan, Hong Kong, Korea and 
Singapore, are examined excluding the rest in an attempt to account for the 
limited capital mobility due to tax systems, government regulations on 
foreign capital and other potential factors that prevent foreign capital 
movement in the excluded set of countries. 
 
Data used here run from 1982, when most of the Asian countries started to 
gradually open their financial markets, to 2003. It is an interesting question 
whether the markets exhibited different degrees of integration over the 
financial crisis in 1997. Since the financial crisis responses of the Asian 
countries to financial market liberalisation have differed. While Korea 
completely liberalised financial markets in line with the recommendations of 
International Monetary Fund, Malaysia violently resisted them. Hong Kong 
and Singpore, fearing market instability, have become more strict on 
regulating inflow of interational funds. In view of these different approaches 
we propose to split the data into two subsets and perform cointegration tests 
to see if they produce different results. Overall, one would expect that these 
markets will exhibit a relatively low degree of integration when compared 
with major markets such as the US, Europe and Japan. 
 
This article is organised as follows. Section 2 introduces econometric models, 
which are the vector autoregressive (VAR) model and the vector error-
correction (VEC) model. Section 3 briefly explains the data and Section 4 
reports the emprical results. A conclusion is then presented in Section 5. 
 
2. Cointegration and Real Interest Rate Parity 
 
Suppose that 
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tt rrrrrrrR =  and the 
Johansen cointegration test is performed to determine whether there exists a 
long-run relationship in the following kth order vector autoregression (VAR) 
model: 
 
tktktt uRRR +Φ+⋅⋅⋅+Φ+= −−11µ      (2) 
where ∑ ),0(~ ut iidNu , t = 1,2,…,T and µ  is a constant vector. Assuming 
that tR  is a vector of I(1) variables, (2) can be written as a vector error 
correcion (VEC) model: 
 
ttktktt uRRRR ++∆Ψ+⋅⋅⋅+∆Ψ+=∆ −−−−− 1')1(111 αβµ    (3) 
where α and β  represent the speed of adjustment to disequilibrium and a 
matrix of long-run coefficients respectively. The long-run RIE condition can 
be expressed as 
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3. Data  
 
Data for the period of 1982:Q1-2002:Q2 is used since most of the East Asian 
economies liberalised their foreign exchange markets in the the 1970s and 
others followed in the 1980s. Following Anoruo et al’s strategy, two different 
subsample periods, 1982:Q1-1989:Q4 and 1990:Q1-2002:Q2, are separately 
used to account for the facts that the East Asian economies have been 
liberalising their markets at different speeds and that the financial crisis 
occurred in the 1990s. The whole sample period is then examined.  
 
In addition, the four largest economies including Hong Kong, Japan, Korea 
and Singapore, are examined to determine whether they exhibit a stronger 
long-run relationship than the six. This is expected to account for the lower 
degree of openess to foreign investors in the other less developed countries 
and their higher risk premia.  
 
The real interest is defined from the Fisher identity as 
 
ttt ir π−=         (5) 
where ti  is the nominal interest rate at period t and tπ  is the rate of inflation 
at period t. Yield on government bonds is used as the nominal interest rate for 
Japan, Korea and Thailand, whereas the T-bill rate is used for Singapore and 
Malaysia, and the interbank rate for Hong Kong. CPI is used to calculate the 
rate of inflation. 
 
4. Empirical Results 
 
In order to see if the real interest rates are I(1) varibles the Augmented 
Dickey-Fuller (ADF) tests have been performed. As reported in Table 11, the 
real interest rates for all the countries appear to be I(1) rather than I(0).  For 
inesThePhillip
tr  the null of unit root is rejected at 10% significance level but is 
rejected at the other levels while its difference data clearly rejects the null of 
unit root. It can be concluded that generally the real interest rates for all the 
countries of concern are I(1), which motivates the cointegration test. 
 
Multivariate Johansen cointegration tests have been performed for the two 
subsamples and the whole sample periods. First, a multivariate VAR model 
was fitted and the lag lengths, k=8 for the full sample period and k=3 for the 
each subsamples, was determined by the AIC. It was supposed that the real 
interest rate does not have a trend and cointegrating equation has a constant. 
Table 2 reports the results of the cointegration tests. It shows that for the full 
sample period there seem to be 6 cointegrating relationships, which creates 
the suspicion of the existence of linear relationships such as restriction (4). 
The two subsamples produce 3 and 4 cointegrating relationships, respectively. 
This suggests that for the longer period the East Asian markets are to a 
certain extent integrated and that there was an increase in financial linkage in 
the period from 1993 to 2003. 
 
                                                 
1 The lag length was determined by the Aikaike Information Criterion (AIC). 
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Since there appears to be long-run relationships among the real interest rates, 
the RIE hypothesis, 10H ,  was tested by imposing restriction (4). The LR 
statistic represents the likelihood ratio under the null hypothesis 10H . As can 
be seen in table 3, the p value is all zero for all the sample periods rejecting 
the null hypothesis 10H . Together with the cointegratoin test results, this 
suggests that the markets are integrated in the long-run but the real interest 
rates do not seem to be equalising across the countries. 
 
The results reported above do not support the long-run RIE proposition 
although there appear to be six cointegrating relationships. To assess the 
departure from the long-run RIE, a different restriction has been imposed as 
follows: 
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It was found (table 4) that the estimates of b’s are all significant and that their 
standard errors are quite small, which implies that the real interest rates are 
closely linked in the long-run and that the RIE proposition is not contradicted 
by these results. 
 
The largest four economies were examined in the same fashion. Table 5 
summarises the results for Hong Kong, Japan, Korea and Singapore, which 
indicates no cointegration relationship at the 5% significance level. 
 
This reveals an interesting contrast to Yamada’s findings (2001) that three 
major markets, USA, Japan and UK appear to be integrated whereas the 
results of the present study suggest that the four major Asian markets 
examined here do not appear to have any long-run relationship. However, 
when examining all East Asian markets, it exhibits a strong evidence of long-
run relatioships.  
 
5. Conclusion 
 
To investigate the degree of financial integration in East Asia, multivariate 
Johansen cointegration tests have been performed for different sample 
periods and sample groups. It is found that six Asian economies, including 
Hong Kong, Japan, Korea, Malaysia, the Phillippines, Singpoare and 
Thailand, exhibit long-run relationships whereas the largest four economies, 
including Hong Kong, Japan, Korea and Singapore, do not. This could be 
interpreted as an indication that financial market integration has been taking 
place among a number of countries in East Asia more actively than among 
the largest economies, which is in contrast to what one would have thought. 
In the literature, it is conjectured that a few factors such as different capital 
income tax systems and risk premia contribute to disequalisation of the real 
interest rate. In this regard, future research can focus on the link between 
these factors and the reasons why the major Asian markets do not appear to 
produce a long-run relationship. 
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Table 1 
Variables ADF test statistic (Level) k ADF test statistic (First difference) k 
HongKong
tr  -2.47 3 -10.45
∗ ∗ ∗  1 
Japan
tr  -1.04 7 -3.56
∗ ∗ ∗  6 
Korea
tr  -1.61 2 -8.39
∗ ∗ ∗  1 
Malaysia
tr  -2.56 1 -13.35
∗ ∗ ∗  0 
inesThePhillip
tr  -2.74
∗  4 -4.56 ∗ ∗ ∗  4 
Singapore
tr  -1.79 4 -8.54
∗ ∗ ∗  2 
Thailand
tr  -1.75 1 -12.43
∗ ∗ ∗  0 
1. Asterisks indicate statistical significance : ∗ ∗ ∗ for 0.01, ∗ ∗ for 0.05 and ∗ for 0.10. 
 
 
Table 2 
1982-1992 1993-2003 1980-2003 
0H  Trace Statistic 0H  Trace Statistic 0H  Trace Statistic 
r=0  241.6666 ∗ ∗  r=0  246.0492 ∗ ∗  r=0 528.42 ∗ ∗ (131.70) 
r=1  153.9981 ∗ ∗  r=1  160.4710 ∗ ∗  r=1 357.42 ∗ ∗ (102.14) 
r=2  88.82854 ∗ ∗  r=2  93.46214 ∗ ∗  r=2 226.20 ∗ ∗ (76.07) 
r=3  48.48379 r=3  53.74868 ∗ ∗  r=3 141.20 ∗ ∗ (53.12) 
r=4  27.36913 r=4  32.75056 r=4 79.03 ∗ ∗ (34.91) 
r=5  12.00736 r=5  16.67698 r=5 30.38 ∗ ∗ (19.96) 
r=6  3.925986 r=6  5.566274 r=6 10.40 ∗ ∗ (9.24) 
1. r is number of cointegration relationship. 
2. Asterisks indicate statistical significance : ∗ ∗ ∗ for 0.01, ∗ ∗ for 0.05 and ∗ for 0.10. 
3. The critical values are in parentheses. 
 
 
Table 3 
1982-1992 1993-2003 1980-2003 
LR Statistic P Value LR Statistic P Value LR Statistic P Value 
39.36 0.00 64.12 0.00 91.91 0.00 
 
 
Table 4 
 
12b  23b  34b  45b  56b  67b  
Estimates -0.16 -1.03 23.12 0.02 -5.56 -0.74 
Standard Errors 0.08 0.06 0.23 0.00 0.33 0.06 
T Ratio -2.04 -14.90 100.31 9.44 -16.54 -11.09 
 
 
Table 5 
1982-1992 1993-2003 1980-2003 
0H  Trace Statistic 0H  Trace Statistic 0H  Trace Statistic 
r=0  43.08994 r=0  37.87757 r=0  47.02(53.12) 
r=1  18.12720 r=1  22.67833 r=1  27.69(34.91) 
r=2  8.744648 r=2  9.256710 r=2  13.01(19.96) 
r=3  2.458806 r=3  1.393214 r=3  4.05(9.24) 
 
